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A great number of reflexologies use ancient concepts that do not coincide with modern
medical terminology of anatomy, physiology, and biophysics, substantially reducing the
trust of today’s physicians in this direction of their profession. Recently, several mathe-
matical models of internal and biological active points of meridian structures interaction
have been proposed. These models allowed specification of diseases for which reflex
diagnostics and reflex therapy methods are most effective and also increased the efficacy
of these procedures. Good results for the prediction and early diagnosis of diseases from
the reaction energy of biologically active points (acupuncture points) are obtained using
fuzzy logic decision making.1. Introduction
Much research has shown that reflex diagnostics based on
the measurement of energy characteristics of acupuncture
points (AP) can facilitate early prediction and differential
diagnosis of disease. However, the set of current applica-
tions is limited, because not all diseases from the standard
medical classifications can be treated by acupuncture.
Most medical professionals tend to distrust acupuncture,
because claims that it can be universally applied are
exaggerated.sasbeh, Faculty of Engineering T
1324.
asasbeh).
titutePrediction and diagnostics by acupuncture points can be
effectiveonly if internal and systemchanges lead toanenergy
imbalance of surface meridian structures, which include AP
[1e8]. Acupuncture as a component of East Asian medical
systems has been used to treat pain for over two millennia;
however, the cellular and molecular components of this
therapy remain largely unknown. Therefore, all theoretical
studies for acupuncture are relevant [4,9e18]. To obtain good
results we need to use modern mathematical methods and
information technology including intelligent systems for
decision making [19e25].echnology/Al-Balqaa Applied University, Street Noor Al-huda 63,
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One of the important problems of decision-making synthesis
is the choice of informative factors, particularly informa-
tive AP. The procedure of informative AP choice will be
more effective if we take into account the features of
“output” of information from the body’s internal structures
to these points. These features are: output of a large
quantity of information to one point (set of diagnoses,
symptoms, syndromes); cyclical changes of AP energy
condition during the day even at normal meridian energy
balance; a great volume of data for analysis.
Such features of the information transferred to AP
complicate the procedure of the choice of informative points.
However, if we consider the anatomy and physiology of
meridian structures of the organism, the mechanism of
informative AP choice can be considerably simplified. The
majority of APs do not have completely coincident lists of
diagnoses, syndromes, and symptoms. These lists we call
situations.
If the situations do not coincide, it is possible to choose AP
combinations, analysis of which allows one to confirm an
investigated situation (diagnosis) and rule out situations that
are output to AP, but absent at the patient. These combi-
nations are called diagnostically important points (DIP) [4].
To obtain the list of APs that can potentially confirm
a required situation (diagnosis) x0 and exclude other
possible situations xk (kZ 1, 2, ., K) or at least minimize
their number, it is suggested to create a table of which
a column corresponds to situation xk and each row to AP yj.
All AP connected with situation x0 are entered into this
table. We chose a list of AP for diagnosis x0 and designated
it as a candidate for the informative AP: yj (jZ 1, 2,., J).
This information was taken from acupuncture atlases.
The obtained table we shall call a binary table of
connections (an example is presented in Table 1). The
elements of this table are binary variables akjZ {0, 1},
where 0 is a communication absence between yj and xk and
1 indicates the presence of such communication. It is
obvious that for x0 a0jZ 1 (jZ 1, ., J). In Table 1
elements akj are taken randomly to explain the method of
an informative group or groups, which are searched from
the set YZ {y1, y2,., yJ}. From this table we can see that
if akjZ 0, whatever the value of xk, it does not influence
the diagnosis defined by the energy condition of the point
yj; therefore, if AP yj has changed the energy condition it is
not connected with the influence of xk. On the other hand,
if there are elements akjZ 1 in row yj, all congruent xk
influence on the energy condition of AP is indicated with an
index j.Table 1 Binary table of connections
xk
yj
x1 x2 x3 x4 x5 . xk
y1 1 1 0 0 0 0
y2 0 1 0 0 1 0
y3 1 0 1 1 0 0
.
yJ 1For example (for row y1), if a congruent AP gives a positive
reaction (the deviation of energy characteristics from
normal values) we can consider that with the situation x0 it is
not possible to exclude the occurrence of situations x1 and
x2, but we can consider that it is not connected with situa-
tions x3, x4, and x5.
If we measure the energy characteristics of AP y1 and y2,
their simultaneous energy reaction indicates the possibility
of the situation x0 having influence on them, but excludes
influence on the simultaneous reaction situation x1. If we
add point y3, it will “exclude” the influence of situation x2
on the simultaneous energy reaction of all three points.
Thus measurement of energy characteristics of three
points y1, y2, and y3 allows one to draw a conclusion that
simultaneous changing of their energy conditions is caused
only by situation x0, and therefore other situations can be
excluded as prognostic and/or diagnostic hypotheses by
such types of measurements. The process of searching
the informative groups ðyi˛YÞ will be considered on pair
comparisons of rows of Table 1. Analyzing a pair of rows
with indices j and t (analyzing the energy reaction of points
yj, and yt) it is possible to exclude situation (diagnostic
hypothesis) xk , if the following expression amounts to zero:
ZjtkZ ajk$atkZ 0
The condition of excluding from diagnostic (prognostic)
hypotheses all situations x1,..,xk by a pair of rows with
indices j and t is given by the following equation:
ZjtZ
XK
kZ1

ajk$atk

Z0 ð1Þ
The procedure of the algorithmic search of all combi-
nations of pairs of rows from Table 1: jZ l., J; tZ l.,T,
t> j allows us to find pairs of DIP that provide an exception
to all situations (hypotheses) xk if condition (1) holds in at
least one pair. Here and later an exception of the situation
(hypothesis) means that the hypothesis xk is rejected, and
the hypothesis x0 is confirmed if there is a simultaneous
deviation of AP energy characteristics from the DIP list from
the nominal values.
If equation (1) is not satisfied for any row pairs from Table
1, the same expression can be used for searching DIP groups,
excluding situations xk by the energy reactions of three,
four, or more AP points. It is equivalent to a combination
search from three, four, etc. rows that yield the equality to
zero for corresponding products of table elements.
For all row combinations, we compute the following
expression
ZZFq

Zjt

Z0; ð2Þ
where, Fq is a sorting algorithm that combines the pairs of
rows j and t on three, four, five, etc. rows.
In general, there can be several groups from Y consistent
with (2); also there can be the alternative situation where
(2) is not fulfilled for all rows jZ 1, ., J. Then it is
necessary to find groups with minimum Z value. Or if the
algorithm of minimization of (2) cannot find the minimum
(2) then these non-excluded conditions can be excluded by
the person making the decision (without the analysis of the
projective zones).
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sponding AP is limited, the problem of the DIP search can be
solved by using simple enumeration algorithms. The results
of such an algorithm’s work are lists of projective zones
(AP) confirming the required situation and excluding or
minimizing the number of “interfering” situations.
The “interfering” situations are those that change not
only xo, but also the energy condition of points that belong
to the DIP list (situations that have direct connections with
required points, the condition of concurrent and interre-
lated functioning organs and systems, the condition of the
central control structures, the energy condition of the
meridian, etc.).
The feature of Table 1 is that the points minimizing (2)
can appear on different meridians. Then, the decision on
deviation values of their energy characteristics from
nominal values is possible only if one takes into account the
meridian nominal energy characteristics that have the daily
time cycles for each meridian.
We show for the example of heart disease how to choose
a system of acupuncture points (bioactive points) for
prediction and diagnosis of the selected class of diseases
and how to choose diagnostically important points (DIP).
The first step is selection of the meridian from an atlas; for
example [16] specifies all points associated with heart
disease. In [16] there are many such points listed. Heart
disease is connected with the meridian points of the lung,
spleen, pancreas, heart, etc. Use of all these points in
practical work is rather laborious and more often than not
there is no medical necessity. We choose a pair of
acupuncture points that have no other common diagnoses
among their situations; for example in Table 2 we can
choose points C8 and C9 but not points C4 and C9. If
a change in resistance in both points is measured, then it is
indicative of heart disease. Because there are so many
points (many dozens) that include heart disease among
their situations, it is impractical to consider all such points.
To generate this set we can consult the opinion of
experienced physicians and reflexotherapists taking into
account the availability of selected points for measure-
ment. Very useful information can be obtained on the
informative set of acupuncture points (bioactive points)
calculated according to statistical analysis methods such as
that of Kullback [26]. In [1,17], using measures of infor-
mativeness of Kullback, it was shown that for solutions of
prognostic and diagnostic problems of heart disease the
points C4, C6, C7, C8, and C9 can be used.
To determine diagnostically important points (DIP) for
this group of points we assign to them a complete list of
situations, where X0 is heart disease:Table 2 Binary table of relations for the heart meridian
Point Situation
X1 X2 X3 X4 X5 X6 X7 X8 X9
S8 1 1 1 0 0 0 0 0 0
S9 0 0 0 1 0 0 0 0 0
S7 0 0 0 0 1 1 0 0 0
S4 0 0 0 1 0 0 0 1 1
S6 0 0 0 0 1 0 1 0 0Point C8 X1, omission of the uterus and vagina, pain and
itching in the groin; X2, urinary delay or incontinence; X3,
anxiety; point C9 X4, asthenia, depression, fear, distur-
bance of cerebral blood circulation, loss of consciousness;
point C7 X5, insomnia, phobia, memory loss; X6, vomiting of
blood, hemoptysis, yellowness of complexion, increase in
body temperature; point C4 X4, asthenia, depression,
feeling of fear, disturbance of cerebral blood circulation,
loss of consciousness; X8, sudden loss of voice, X9, pain in
the forearm and elbow joint, neuritis of the ulnar nerve;
point C6 X7, roof of the nose.
For this list we have a compiled binary table of relations
(Table 2).
This table shows that the choice of two principal points
of C9 and C7 ensures exclusion of all interfering situations,
since the product of entries in the same columns for these
points is equal to 0. These points are accessible for
measurement and are recommended as DIP. Conversely,
choice of points C9 and C4 does not suffice since the
product of entries for situation X4 is equal to 1, i.e. they
have a disease in common.
Numerous studies have shown that projective zones and
biologically active points are capable of accumulating and
radiating various kinds of energy, such as thermal, electric
and electromagnetic. The quantity of this energy can be
defined through electrical and nonelectrical parameters.
Choosing the parameters characterizing the energy
condition of AP was based on our experience and research,
which has shown that from the viewpoint of hardware
expenditure technological effectiveness, and veracity of
results the most suitable parameters are values of their
electrical resistance measured by an alternating current of
low frequency.
While investigating specific applications we have fixed
the measurement modes and sizes and locations of the
electrodes’ overlay and have provided equal conditions for
measurement of nominal and working (diagnostic) values of
the biologically active points’ electrical resistance. In this
case if the condition of a patient’s health is changing then
there are significantly important (P< 0.1) deviations of
measurable characteristics from their nominal values in AP.
Early (prenosological) stages of diseases are character-
ized by a DIP resistance reduction of approximately 30%;
a resistance reduction of 30e60% corresponds to mild and
moderate severity. For acute phase the reduction of DIP
resistance is >60% from its nominal value. Severe diseases
that are connected with long processes increase the elec-
trical resistance of AP >50% from nominal values.
It was found that the quality of diagnosis in most cases is
increased if, together with DIP, additional highly informa-
tive points “associated” with the studied diseases are used.
Typically, these additional points are selected by experi-
enced experts or they may be determined by the process of
statistical research that determines the information capa-
bility of AP, for example, with the use of Kullback’s criteria
[26]. Such features of AP allow us to solve various diag-
nostic problems.
Our research has shown that analysis of electrical resis-
tance of AP allows us to solve the problem of predicting the
occurrence of diseases. This is due to the observation that
meridian structures of different levels and AP react to
various deviations in the functioning of organs and their
Figure 1 Membership function for class ues (early stage of
stomach disease) for point E36.
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The prediction problem is considered by us as a problem of
classification into two classes: patients who will have the
illness during a specified time; and those who will not have
it. This specified time is determined by experts. As adopted
in decision theory, after selecting informative factors (lists
of informative AP, including DIP) we further solve the
problem of choosing an adequate mathematical model and
the synthesis of relevant decision rules.
A large number of prediction and medical diagnostics
problems are decided concerning a known disease u[. The
experience of solving various problems of prediction and
diagnosis with the help of information about projective
zones’ energy condition and AP has shown that measurable
problems exhibit a fuzzy and incomplete character towards
solved problems. The structure of the classes for which the
decision is made (especially at the prediction and early
diagnostics stage) has fuzzy bounds with crossing zones
passing from class to class. Under these conditions,
according to recommendations [1,19,20] for the synthesis
of congruent solving rules, it is reasonable to use the theory
of fuzzy logic for decision making. Then, we can determine
classes of disease by AP energy characteristics (Sj) using the
membership function for these classes mu[ðSjÞ or particular
coefficients for these classes [1]. In accordance with this
theory, the elements of the solving rules are formed in two
ways: with the help of membership functions for the
investigated class of diseases u[; and with the help of
certainty factors for diagnosis (prognosis) u[. A mechanism
for developing the membership functions and the elemen-
tary operations thereupon was described in Zadeh’s works
[25] and a mechanism for developing the certainty factors
was described by Shortliffe [21].
As noted above, the tasks of prediction or of diagnosis of
diseases by the energy of the reaction AP should be per-
formed, if at the same time for all points from the list of DIP
their energy characteristics (for example resistance) are
outside the established range of normal values. For
example, if as the energy characteristic we choose relative
deviations of current resistances of AP from nominal values,
then the condition for the start of the diagnosis (prediction)
can be written as follows:
IF [all points from the list DIP Rj are larger than the
selected threshold dRj;treshold] then [solve the problem of
determining confidence in the diagnosis (prognosis) u[] else
[confidence in the diagnosis (hypothesis) u[ is equal to zero].
We can state this rule with the help of formal language:
If

all Rj;l˛DIP dRj  dRj;treshold
 ð3Þ
In this equation Rj is the current resistance of the AP,
dRj;treshold the threshold value that defines the range
of normal values, dRjZ
jRj;nom  Rjj
Rj;nom
 100%, and Rj;nom the
nominal value of the resistance of the AP with index j.
For DIP obtained from the table of relations for heart
disease (Table 2) expression (3) is written as follows:
IF½ðdRC9 > 15% Þ and ðdRC7 > 15%Þ then continue ð4Þ
In (4) the threshold of 15% is set by experiment for the
prognostic problems. Thus (3) can be one of the compo-
nents of the final solving rules.If at the expert level, as the basic elements of the
decision, we use the coefficients of confidence by Shortliffe
[21] then the overall confidence in the decisions is given by
the expression:
CFðjþ 1ÞZCFðjÞ þCFjþ1½1CFðjÞ; ð5Þ
where j is the index of the current AP; CF (j) the confidence
factor for diagnosis (prediction) when all points from 1 to j
were analyzed; and CF*jþ1 the confidence factor for diag-
nosis (prediction) with the use of only one point, with index
j, CFð1ÞZCF1.
This formula is characterized by the condition that as
the quantity of the AP used for diagnostics increases then
the confidence of the decisions grows. Also the greater the
individual values for the confidence of each AP the greater
the overall contribution to the required diagnosis (or
prediction).
If Zadeh’s fuzzy logic is used [25], experts solve the
problem of the exact definition of the membership func-
tions for each of the chosen points with base variable dRj.
Each of these graphs reflects the degree of confidence of
the expert in diagnosis u[ for various values dRj. dRj. For
example in Fig. 1 the graph of the membership function for
a class ues (an early stage of stomach disease) for the point
E36 is shown.
The upper limit of the membership function at the level
of 0.3 is defined by experts as the level of their confidence
in the diagnostic capabilities of only one point C. If we have
many points then the membership functions are aggregated
into a final decision rule. Various means of aggregation are
known. In this work we consider that if the membership
function is defined for a concrete point then this function is
similar to the confidence factor in Shortliffe’s formula [21].
Therefore, we modify (5) to give:
CFðjþ 1ÞZCFðjÞ þ mdRjþ1½1CFðjÞ; ð6Þ
Joining (3) and (6) we obtain the final decision rule:
If (for all Rj;[˛DIP dRj  dRj;treshold) then
CFðjþ 1ÞZCFðjÞ þ mdRjþ1½1CFðjÞ ð7Þ
Else CFZ03. Results
In this work there are two variants of the synthesis of fuzzy
solving rules: by using a table of component certainty
factors and by aggregation of membership functions with
the help of the iterative rules of Shortliffe [21,23].
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resistance changes, the histogram of distribution of the
investigated disease classes is constructed. Analyzing such
histograms, experts calculate gradation intervals rZ 1,., R
of resistance and associate them with values of component
certainty factors CFjr, that are defined similarly to the
mechanisms of confidence increase by Shortliffe (where j is
the number of informative AP). To define numerical values of
CFjr it is possible to use values of the frequency of occur-
rence of the ranges of measured resistance in the considered
class of diseases or measures, for example according to the
measure of information by Kulback [26].
As an example [27] we shall give the table for prediction
of heart diseases during the following 1 year (class uc)
without distinguishing between the types of disease
(Table 3). In this table the symbol * indicates that the points
of the heart meridian belong to the DIP group. Using addi-
tional points S8, S4, and S6, according to experts,
“strengthens” the confidence of decision making (Fig. 2).
In this example [27] the values of component certainty
factors were defined by an informative measure of Kulback,
which for pairs of alternative hypotheses (will be ill/will
not be ill) is defined according to the expression:
IjrZ
Xh
fp

Arj

 fN

Arj
i
Ig
fp

Arj

fN

Arj
 ð8Þ
where fp and fN are frequencies of the resistance interval r for
APwith index j, for patients for whom it predicts (fp) and does
not predict (fN) heart disease. AP with Ij> 120 are included in
Table 2. Considering that ImaxZ 450, and that experts have
defined the maximal possible confidence of required predic-
tion by AP energy characteristics not exceeding 0.95,
component coefficients were defined by the ratio:
Imax
0:95
Z
Ijr
CFjr
;
Therefore CFjrZ0:95
Ijr
Imax
The general confidence by hypothesis uc according to
recommendations [1,19,20] is defined by the expression:
CFcðjþ 1ÞZCFcðjÞ þCFjþ1;r½1CFðjÞ; ð9Þ
where CFjþ1,r is the value from the table of values of
component coefficients within the range of resistance r;
CFc (1)Z CF1,r.
When component coefficients are maximal, the general
confidence of the prediction of heart diseases exceeds 0.95.Table 3 Component certainty factors for heart disease predict
R (kOhm) >500 400 300 200 100
AP 500 399 299 199
C9* 0 0 0 0 0
C7* 0 0 0 0 0.1
C8 0 0 0 0 0
C4 0 0 0 0.1 0.15
C6 0 0 0 0.1 0.1For most values of resistance CFcZ 0.83.
We show how the second option is implemented using
fuzzy synthesis-solving rules, for example the early diag-
nosis of stomach diseases (class ues).
In [1,17], using measures of informativeness of Kullback,
it was shown that for solutions of prognostic and diagnostic
problems of stomach disease the points E19, E21, E22, E25,
and E36 can be used [28].
Analogously to the problem of prediction of heart
disease, we have built a binary table of relationships for
stomach diseases, and as DIP, we selected E19, E21, and
E25. In the synthesis of fuzzy decision rules, we use
membership functions for the diagnostic (prognostic)
confidence calculation in accepted diagnoses. Experts
under the direction of a fuzzy logic specialist construct
corresponding membership functions with hypothesis u[.
According to recommendations [1], values of relative
deviation of the AP resistance from their nominal values,
dRj, are chosen as the universe of discourse of the
membership functions.
It is convenient to use the corresponding graphs of the
distribution of parameters dRj for class u[ as base infor-
mation for the choice of shape and parameters of the
membership function mu[ (dRj). However, it should be noted
that the amplitude of the graph reflects the frequency of
occurrence of values dRj in class u[, and the value mu[ (dRj)
reflects the confidence in hypothesis u[, when Rj (the AP
resistance with index j) has changed.
If only electrical AP characteristics are used as infor-
mative factors, the computed confidence should not be
allowed to exceed a certain maximum, which is set by
experts for the investigated problem.
The aggregate membership functions are obtained
similarly to (7) by the formula:
If½ðdRE19>15%Þand ðdRE21>15%Þand ðdRE25>15%Þ
 then CFðjþ1ÞZCFðjÞþmdRjþ1½1CFðjÞ
 ElseCFZ0 ð10Þ
Evaluation of these expressions yields the membership
functions:
8<
:
0; if dRE19  20%
muesðdRE19ÞZ0;0037 dRE19  0;075; if 20%< dRE19  60%
0;15; if dRE19 > 60%ion
90 80 70 60 50 40 <40
99 89 79 69 59 49
0.2 0.4 0.5 0.6 0.7 0.9 0.95
0.3 0.5 0.6 0.7 0.8 0.9 0.95
0 0 0.2 0.8 0.5 0.8 0.95
0.2 0.2 0.2 0.2 0.2 0.2 0.2
0.1 0.2 0.2 0.2 0.3 0.3 0.3
Figure 2 Fragment of the heart meridian by [20].
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:
0; if dRE21  20%
muesðdRE21ÞZ0;0067 dRE21  0;13; if 20%< dRE21  50%
0;2; if dRE21 > 50%
8<
:
0; if dRE25  20%
muesðdRE25ÞZ0;005 dRE25  0;1; if 20%< dRE25  60%
0;2; if dRE25 > 60%
8<
:
0; if dRE36  20%
muesðdRE36ÞZ0;01 dRE36  0;2; if 20%< dRE36  50%
0;2; if dRE36 > 50%
A feature of the AP energy characteristics and some
other informative factors is that they can be changed under
an interaction with short perturbing internal or external
influences; after that, the organism has sufficient adapt-
able potential to return within limits of acceptable values
or to be below their limits. In other cases, the energy
condition of AP may be outside these limits during long
periods, e.g. 1 week, month, year, etc.
The first situation rarely corresponds to a pathological
deviation in the human body, and the second situation, as
a rule, indicates a high risk of occurrence and development
of diseases or evidence of pathology. Moreover, the more
often there is deviation of AP energy characteristics from
the nominal values, the more confidently we can consider
hypothesis u[.
We can specify the evidence of deviations of AP energy
characteristics from corresponding nominal values in the
formulae for the certainty factors calculation in hypotheses
u[ if we introduce the concept of various levels of confi-
dence. For example, a diagnosis made on the basis of
a single measurement belongs to the first level of confi-
dence with the particular solving rules. A diagnosis ob-
tained on the basis of the stable tendency of the measured
parameters observed during 1 week, 1 month, and so on,
belongs to the second, third, etc. level of confidence.
It is possible in these various ways to consider the time
of retention of AP electrical characteristics outside the
rating values.
For example, the certainty factor for different levels of
confidence can be computed from the certainty factor
calculated for the first level of confidence CF1u[ by
a weighting factor reflecting the time of retention Rj in
certain frameworks:gru[ðRj; tÞ, that is:
CFru[Zg
r
u[

Rj; t

$CF1u[; ð11Þ
where r is the level of confidence.
If gru[ðRj; tÞ is chosen it is necessary to consider that:
CFrmaxu[ < 1
In the other variant, in addition to the mu[ (dRj)
membership function we add another membership function
with another base variable for the time of deviation Rj,
from its nominal value mu[ ;RjðtÞ.
The corresponding component certainty factor is calcu-
lated from the equation:
CFu[;jZ
 0; if mu[dRj$mu[ ;RjðtÞZ0;
mu[

dRj
þmu[ ;RjðtÞ$
h
1mu[

dRj

;
if mu[

dRj

$mu[ ;RjðtÞ>0
i
ð12Þ
In this expression, there is a certainty increase in u[ with
increasing time deviations of AP energy characteristics with
index j from its nominal values. The form of the curve
representing the increase in confidence is defined by the
membership function parameters.
Taking into account the time factor, it allows one to
increase the confidence of decision making. For example, the
confidence in the class labeled “early diagnosis of occurrence
of stomach disease” calculated for the first level of confi-
dence has value 0.65, and for the third level of confidence,
when resistance deviations of AP connected with stomach
diseases from its nominal value is kept within 1 month, CFes is
0.87.
The resulting values of certainty factors have been ob-
tained during expert estimation and mathematical
modeling. For a more objective assessment of decision-
making quality, control samples were calculated with
values of indicators such as diagnostic sensitivity (DSn),
diagnostic specificity (DSp), and prognostic importance of
positive (PI þ) and negative (PI-) results.
For prognosis of heart diseases [27], patients of the
municipal health organization “Bolnica Skoroj Medicinskoj
Pomishi” (City Emergency Hospital No. 2) Kursk, Russia were
observed. At first, the resistance of points S9, S7, S8, S4,
and S6 were measured. Control samples were obtained as
follows: those patients who did not have any heart disease
were assigned to a class u0; and those who had various heart
diseases during 1 year of observation were assigned to class
uc. A total of 100 people were selected for each class. After
1 year of observation, the accuracy of rule (9) was checked.
Taking into account quantity of errors of classification:
PIþZn1=ðn1 þ n2ÞZ0:87; PIZn3=ðn4 þ n3ÞZ0:83
where n1 is no. diseased patients who are correctly diag-
nosed by the decision rule (7); n2 no. healthy patients who
are misdiagnosed as diseased by the decision rule (7); n3
no. healthy patients who are correctly diagnosed by the
decision rule (7); and n4 no. diseased patients who are
misdiagnosed as healthy by the decision rule (7).
For early diagnosis of stomach diseases, two control
samples were generated: u0 is the class that does not have
diseases of the stomach system; andues is the class that does.
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inspection without electrical characteristics of AP.
On these samples, the accuracy of rule operation (11) was
checked. The following results were obtained: DSnZ n1/
nesZ 0.91; DSpZ n1/n0Z 0.89, where nesZ n0Z 100 is the
number of people in the control sample in classesu0 andues,
respectively.
Thus a fairly good coincidence of expert estimation
results, mathematical modeling, and statistical control
tests was shown, which at sufficiently high values of cor-
responding indicators of quality allows one to recommend
the obtained results for further research and use.4. Conclusions
In modern medical practice, there is increasing interest in
ancient methods of reflex diagnostics and reflex therapies
based on the doctrine of energy balance of an organism’s
meridian structures.
Many reflexologies use ancient concepts that do not coin-
cide with modern medical terminology of anatomy, physi-
ology, and biophysics. This substantially reduces the trust of
physicians in this direction of their profession. Another
obstacle to wider andmore effective use of reflex diagnostics
and reflex therapy methods is the absence of a good theo-
retical basis that uncovers the mechanisms of interaction of
the internal and meridian structures on the body’s surface,
considerably reducing the potential of acupuncture. More-
over,many practicing reflexologists overstate the possibilities
of acupuncture, leading to specific errors that discredit the
corresponding approach of diagnostics and treatment.
The problems referred to above and some other problems
of acupuncture are to a considerable degree eliminated by
a number of research works by German, Jordanian, and
Russian authors under financing from the German Research
Foundation (DFG). During the research several mathematical
models of internal and biological active points of meridian
structures’ interaction were proposed: tabular models;
models based on graph theory; and models informed by
methods of the theory of automatic control.
Analysis of these models allows one to specify the list of
diseases for which the reflex diagnostics and reflex therapy
methods are most effective. Computer realization of such
models ensures successful choice of prediction and early
diagnostics of basic, associated, and accompanying diseases
when their clinical presentations are not present and
other methods cannot detect them. When the diagnosis is
determined, the analysis of meridian models allows one to
specify the severity level, the prediction of exacerbation,
and possible clinical outcome. At the stage of reflex therapy,
the analysis of meridian models’ energy imbalance allows
one to construct rational schemes of influence on acupunc-
ture points, without the harmful collateral influences on the
condition of different organs and systems that are in difficult
hierarchical interactions with the impact point.Acknowledgments
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